As skin cancer rates increase, it has become more important for at risk individuals to reduce ultraviolet radiation (UVR) exposure. Limited information is available on characteristics and behaviors of sunless tanning product users in populations with high sun-seeking behaviors. This information is important because use of sunless tanning products could reduce tanning through UVR exposure thereby leading to a reduction in skin cancer. Sorority and fraternity students (n=163) completed a self-administered questionnaire examining sun exposure and tanning attitudes, behaviors and beliefs.
iii million cases are diagnosed annually; one in five Americans will receive a diagnosis during their lifetimes. 2 While the rates of many cancers are on the decline, skin cancer has been rising within the United States and many parts of the world. 1, 2 Ultraviolet radiation (UVR) is considered the most important risk factor for the development of skin cancer. 3 Sunless tanning products are promoted as a safe method to darken the appearance of skin. Sunless tanning products can be used instead of UVR to generate a tanned appearance, but some evidence suggests users may increase their UVR exposure with the use of sunless tanning products. 4, 5 Information on the characteristics and behaviors of sunless tanning cream users is limited. This information is important for understanding the use of sunless tanning products.
Few studies have reported findings on sunless tanning product use in populations engaged in high sun-seeking behaviors. This study used available information from a cross-sectional survey to characterize differences between users and non-users of sunless tanning products in a population of college students with a high rate of tanning bed use and sun-seeking behaviors.
CHAPTER II METHODS

Participants
University students in the Midwest were recruited from randomly selected sororities and fraternities with 10 or more members and asked to complete a selfadministered questionnaire. Survey information was collected on 165 students. Two students were excluded prior to analysis: one due to random responses; the other an African-American to eliminate the potential for identification and their lowered risk for skin cancer. The remaining 163 participants were included in analyses. 6 Two participants did not respond to the question used to assess preference for sunless tanning products because they are safer accounting for the missing data.
Measures
The survey assessed tanning attitudes, behaviors and beliefs providing information on sun habits, tanning bed use, sun sensitivity and sunless tanning product use. Participants who responded 'yes' to the question 'have you ever used self-tanning creams in order to get a tan?' were classified as ever users. Ever users of sunless tanning products who responded 'I prefer to use sunless tanning creams because I think using tanning creams is safer than lying in the sun or under a tanning lamp' were classified as having a preference for sunless tanning products because they are safer. were analyzed for confounding. Tanning bed use, importance of tanning, and reapplication of sunscreen were associated with the outcomes of interest, however, tanning bed use was the only confounder and was adjusted for in multivariate models.
Weighted ORs are reported for host factors including age, sex, and measure of sun sensitivity since host factors often lead to behaviors and beliefs. However, these host factors are in the causal pathway and consequently are not appropriate for evaluation as confounders. Tanning bed use confounded many associations but weighted odds ratios may be important, thus both weighted and adjusted ORs are presented.
CHAPTER III
RESULTS
The age range of participants was 18 to 23 years with a median age of 20 years ( Table 1) . Most participants were female (72%), white (98%) and freshman or sophomores (78%). Most users of sunless tanning creams were female and white. All participants who reported preferring sunless tanning products because they are safer than tanning beds or sunbathing were female and white. Two participants who reported preferring these products for other reasons were also female and white (data not reported).
Ever users of sunless tanning products were significantly more likely to be female, have fair skin, and have used tanning beds greater than 50 times ( Table 2) . Ever users were also more likely to view tanning as important but the association diminished after adjusting for tanning bed use. Sunscreen use did not differ between ever versus never users of sunless tanning products. However, they were significantly more likely to reapply sunscreen when outside on a sunny day even after adjusting for tanning bed use.
Those who preferred sunless tanning products because they are safer were also significantly more likely to reapply sunscreen when outside on a sunny day ( Table 3) .
More frequent use of sunless tanning products was associated with a higher frequency of tanning bed use ( Table 4) . A higher frequency of sunless tanning product use was observed in those who reported using these products because they feel better with a tan as well as those who wanted to visit tanning salons or sunbathe less often.
Reporting a preference for sunless tanning products because they are safer than other tanning methods was also associated with more frequent use of these products. * Columns do not always sum to the same total due to missing data.
CHAPTER IV DISCUSSION
Sunless tanning product users in this population exhibited an important sun protection behavior by being more likely to reapply sunscreen on a sunny day in the summer. Despite this behavior, these students did not practice other important behaviors that could protect them from UVR exposure. These students were not more likely to use sunscreen, increase the amount of sunscreen used, or avoid midday sun while on spring break. Preference for these products did not appear to significantly alter protection behaviors.
Students who reported ever using sunless tanning products were significantly more likely to be female, have used tanning beds greater than 50 times, have fair skin and reapply sunscreen when outside on a sunny day. Some of these findings are consistent with a study by Brooks et al. 4 that reported that sunless tanning users were more likely to be female and that users and potential users of sunless tanning products were more likely to have used tanning beds than non-users or never intended users. Cokkinides et al. 5 also reported that use of sunless tanning products was associated with a higher frequency of indoor tanning but not with use of sunscreen. Although we did not find a difference in sunscreen use, ever users were more likely to reapply sunscreen when outside on a sunny day. Our findings indicate that those who have tried sunless tanning products view tanning as important and are more likely to be frequent tanning bed users. It is reported that users of sunless tanning products are likely to view a tanned appearance as desirable. 8 Relative to non-tanners, sunless tanners may use sunscreen to avoid sunburns but practice other sun protection behaviors less frequently to achieve further tanning through UVR exposure. 4 Having fair skin may lead students to try sunless tanning products as an addition to other tanning methods. Ever users in our study engaged in an important sun protection behavior by reapplying sunscreen on a sunny day, with a suggestion that they applied more sunscreen than non-users.
In contrast to our findings, Sheehan and Lesher 7 reported that sunless tanning was associated with a decrease in tanning bed use. Their study surveyed individuals ranging in age from 14 to 58 years at indoor tanning salons in Georgia. The difference in findings could be attributed to population demographics such as age and regional differences likely due to the importance of tanning among 18 to 23 year olds.
Other studies have not examined sunless tanning product users who report a preference for these products because they are safer. Students who reported a preference for these products because they are safer than tanning beds or sunbathing accounted for 47% of ever users, and they were more likely to reapply sunscreen when outside on a sunny day in the summer. A cross-sectional survey by Stryker et al. 9 that compared exclusive sunless tanners (users of sunless tanning products who do not tan indoors) to non-tanners (neither users of sunless tanning products or indoor tanning) found that exclusive sunless tanners were more likely to use sunscreen but were less likely to seek shade. Compared to exclusive indoor tanners, exclusive sunless tanners were more likely to practice sun protection behaviors. 9 In our population, only one ever user of sunless tanning products did not use tanning beds. Although there were no exclusive sunless tanners in our population, those who preferred these products because they are safer exhibited some of the same behaviors as the exclusive sunless tanners reported by Stryker et al.
Sunless tanning creams have been marketed as a safe alternative for those who want to tan. The use of sunless tanning creams as an alternative is not well established.
It is not known if the use of sunless tanning products is associated with reduced UVR exposure. In contrast, there has been concern that users of these products may have increased UVR exposure. Most sunless tanning products do not contain sun protection factor (SPF). By creating a tanned appearance, sunless tanning products could result in a false sense of protection from UVR leading to a reduction in UVR prevention behaviors.
The most frequent users of sunless tanning products in this study were also frequent tanning bed users. Prevention efforts targeting sunless tanning products users should focus on reducing tanning bed use while also promoting the safety of sunless tanning products Those who preferred sunless tanning products because they are safer than other methods of tanning were more likely to be frequent users of these products.
Frequent users may be more inclined to reduce tanning salon visits or sunbathing based on responses of study participants.
There are a few limitations in this study. It is a cross-sectional survey and cannot assess changes in behavior over time. It is also susceptible to reporting bias. The survey did not ask specific questions about frequency of sunbathing or changes in sunbathing behavior, but instead focused more on tanning bed and sunless tanning cream use. Since the majority of this population prefers sunbathing, some information is lacking by not including questions on sunbathing. It is also based on students and findings may not be generalizable.
Despite its limitations, this study provides important information on the characteristics and behaviors of sunless tanning cream users in a population where 12 tanning is important. The study is strengthened by the range of questions answered on a sun exposure and tanning attitudes, behaviors and beliefs. The study also makes significant contributions to knowledge of sunless tanning product use among those with high sun-seeking behaviors.
Behaviors of sun-seeking young adults are important to consider because of the potential for increased risk of sun damage and skin cancer in these populations. Sunless tanning product users among these young adults exhibited limited sun protection behaviors. Among sunless tanning product users, 47% preferred these products because they are safer than other methods of tanning. Sunless tanning products have the potential to appeal to individuals who view tanning as important. Prevention interventions could focus on fair-skinned females to combine sunless tanning product use with increased use and reapplication of sunscreen. More prevention efforts are needed to reduce tanning bed use in frequent sunless tanning product users for these products to serve as an alternative tanning method.
